Early and late-onset effect of chronic stress on vascular function in mice: a possible model of the impact of depression on vascular disease in aging.
Depression is recognized as a predictor of increased cardiac morbidity and mortality. In addition, depressed patients exhibit an increase in the serum markers of endothelial dysfunction and platelet activation involved in the cascade of events leading to atherosclerosis. The purpose of this study was to determine the early and late-onset expression of various vascular markers in a rodent model of depression. Male DBA (an inbred strain of mice)/2J mice were exposed to either 7 weeks of controlled living conditions or unpredictable chronic mild stress (UCMS), and subsequently given daily fluoxetine (10 mg/kg) or NaCl (9%) during the last 5 weeks of the experiment. Depressive-like behavior was evaluated by using motivational and self-care behavior, including the assessment of the animal's coat state and grooming behavior. Enzyme-linked immunoassay was used to quantify matrix metalloproteinase-9 (MMP-9), vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), and plasminogen activator inhibitor-1 (PAI-1) expression either immediately after the end of the UCMS procedure (short term condition) or 10 months later (long-term condition). Results indicate that 1) UCMS procedure induces a short-term depressive-like behavior in mice, defined as coat state deterioration, an effect that is prevented by fluoxetine treatment; 2) UCMS procedure has no effect on the short-term expression of the studied markers; however, UCMS increases expression of plasminogen activator inhibitor-1 only in the long-term group; 3) fluoxetine treatment is unable to counteract this UCMS-induced change; 4) aging induces behavioral perturbation, defined as a decrease in grooming motivation, and an increase of all the vascular markers in both control and UCMS groups and 5) pretreatment with fluoxetine has no protective effects on aging-induced behavioral and vascular alterations. Thus, in this model of depression-like behavior, UCMS appears to induce late-onset physiological changes, which are consistent with human studies indicating that depression is a risk factor for the development of heart disease.